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ABSTRACT
According to the National Highway Traffic Safety Administration (NHTSA), in 2018,
634 children were killed in traffic accidents. One-third of children killed in car accidents
are not restrained properly in the vehicle. Improper car seat use in infants and toddlers
results from a lack of knowledge from guardians regarding car seat safety usage.
Therefore, education from providers is vital to the health and safety of all children.
According to these statistics, car seat safety is a large public health concern and needs to
be addressed more often. Even though there are many factors related to traffic accidents,
studies show that correct car seat usage drastically decreases fatality in children. The
researchers in this study utilized a descriptive, non-experimental, quantitative design to
determine guardian knowledge of car seat safety recommendations. The research further
sought to determine whether healthcare providers were educating patients on the proper
car seat safety recommendations. The questionnaire utilized in this study was developed
by researchers. The NHTSA recommendations were used in creating the survey. The
survey contained three sections of multiple-choice questions. The first section included
v

five demographic questions, and the second section included six knowledge-based
questions. The last section included five questions regarding personal practices and car
seat education. A convenience sample of 604 participants was obtained. Findings
revealed that 72.5% of guardians were knowledgeable regarding the correct use of car
seats; however, over half (51.8%) of participants were rarely or never educated on car
seat recommendations by their healthcare providers. Results of this study can be utilized
to improve guardian’s knowledge and healthcare provider education regarding car seat
safety recommendations.
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CHAPTER I
Dimension of the Problem
In the United States, a leading cause of death in children is motor vehicle injuries
(Centers for Disease Control and Prevention [CDC], 2019). One third of the children that
are killed in car accidents are not in car seats, booster seats, or restrained correctly in the
car (Mississippi State Department of Health [MSDH], 2019). One study found that
improper car seat use in infants and toddlers results from a lack of knowledge or
awareness from parents and guardians regarding child safety restraints (Liu et al., 2016).
The same study showed that proper use of child car seats could reduce the fatality risk
among infants by 71% and toddlers by 54% (Liu et al., 2016). As health care providers
(HCP), it is important to investigate the knowledge deficit regarding car seat safety and
improve parent and guardian compliance with child safety restraints.
The American Academy of Pediatrics (AAP) has recommendations for child
restraints in motor vehicles. The AAP recommends that infants and toddlers should ride
rear-facing until they reach the weight and height requirements of their personal car seat.
This is often until, but not limited to, the child reaches the age of 2 years of age. After the
child reaches the maximum height and weight of their car seat then the child can graduate
to a forward-facing seat that has a harness. The child will then stay in the forward-facing
seat until the maximum height and weight recommendations are met according to their
car seat manufacturer. This is approximately around age 4 years but will vary depending
on the height and weight of the child. After the child has outgrown the forward-facing
seat, the next step is the booster seat. All children should ride in a booster seat until the
seat belt is able to be worn correctly. This is usually when the child reaches the height of
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4 feet 9 inches and the child is 8-12 years old. The average age of children that graduate
from the booster seat is 8-10 years old. The child should then ride in the back seat of the
car until the age of 13 years (HealthyChildren.org, 2021).
The state of Mississippi’s laws are identical to the recommendations from AAP,
yet still a majority of children are unrestrained or restrained improperly. Nationally, there
is a correlation of the driver's restraint status to the restraint status of the child. According
to the CDC (2020), almost 40% of children were unrestrained if the guardian or caregiver
were also unrestrained. In Mississippi, half of all people killed in motor vehicle accidents
(MVA) were unrestrained, and only 77.9% of Mississippians report wearing their
seatbelt, according to the Mississippi Department of Transportation (n.d.). Educating
guardians in Mississippi about safety regulations based on height, weight and proper
positioning of the child could lead to a decrease in child injury and death.
Statement of Problem
Improper child restraint use is a major problem in the United States. Hoffman et
al. (2016) performed a research study for the purpose of examining types of car safety
seat (CSS) misuse in newborns during hospital discharge. Hoffman et al. (2016) found
that 500 infants were hospitalized, and more than 8,000 infants sustained injuries in a
MVA that required a visit to the emergency room. The Centers for Disease Control and
Prevention (CDC) reported that in 2013, 134 infants who were less than 12 months old
died in a MVA. In 2017, of children that died in a car crash, 49% of children 8-12 years
old, 36% of children 4-7 years old and 22% of infant-4-year-olds were not restrained
properly (CDC, 2019). Child restraints are often used incorrectly with an estimated 46%
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of car seats and booster seats installed or used incorrectly (CDC, 2019). Although all
states are required by law to secure children in safety seats, a large portion of children in
the United States go without (Engelka, 2019). This indicates that there is a problem to be
addressed related to the knowledge and proper usage of car seats by guardians of children
in Mississippi.
Statement of Purpose
The purpose of this study was to evaluate guardians’ knowledge of car seat safety
recommendations for children ages infant to 12 years. The study was also used to
determine if HCPs are providing car seat education regarding the safety
recommendations. The results of the study can be used in pediatric clinics, family clinics
and hospitals in the southeast United States to identify and implement car seat education
into practice for guardians based on the knowledge level of the guardians that participate
in the survey. Parents and guardians should be educated adequately on how to properly
secure their children in safety seats, as well as the lifesaving benefits securing children
brings, in order to reduce the amount of infant and child death in the United States.
Significance of the Study
According to the National Highway and Traffic Safety Administration (NHTSA),
in 2018, 634 children 12 years old and under were killed in traffic crashes. The NHTSA
also reported that car seats reduced the child’s risk of death by 71% (National Highway
and Traffic Safety Administration [NHTSA], 2020). Even though there are many factors
related to traffic accidents, studies show that correct car seat usage drastically decreases
fatality in children. According to the CDC, risk for child injury decreases by 71-82%
when the child is restrained by a car seat versus just a seat belt (CDC, 2020). The

4
information collected from this study could contribute to the increase in guardian
education and in turn contribute to the decrease in the number of child deaths related to
motor vehicle crashes.
Significance to Nursing
The amount of education provided differs by healthcare specialty. Huseth-Zosel
and Orr (2016) performed a quantitative study with the purpose of determining the
frequency and attitude related to child passenger safety (CPS) education among different
health care provider (HCP) specialties. Following analysis, this study concluded that nonpediatric HCPs provided less education than pediatric HCPs and the difference between
the two specialties increased as the age of the child increased. The researchers determined
that both pediatric and non-pediatric HCPs provided CPS education more frequently
regarding children that were under the age of 1 year. While both specialties decreased the
amount of education as the age of the child increased, pediatric HPCs were almost twice
as likely to provide CPS education to children 5-9 years old (48.7% vs 24.9%), children
10-12 years old (46.2% vs 21.9%) and to children 13-17 (46.2% vs 28.6%) than the nonpediatric HCPs. This study also concluded that the difference in attitude related to CPS
education differed dramatically among the HCPs. Pediatric HCPs were more likely to
have a positive outlook regarding the need for CPS education where non-pediatric HCPs
had a more negative outlook (Huseth-Zosel & Orr, 2016).
Often the nurse, whether a registered nurse or advanced practice registered nurse,
is the last person to speak to the parents before discharge. Whether the parents are leaving
the hospital with a newborn or leaving the clinic after a visit, the nurse is there for
questions. Nursing is constantly evolving by utilizing new evidence-based practice
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research into daily practice. The information collected during this research study is
important to the nursing community. The results of this study can be utilized to increase
awareness to all HCPs, no matter the specialty, of the need to have a positive attitude
related to educating the guardians of children about proper car seat recommendations and
in turn lower the percentages of motor vehicle deaths in children.
Significance to Education
Car seat recommendation education among guardians of children is critical for the
safety of children. Huseth-Zosel and Orr (2016) identified through previous studies that
the reason children are not restrained correctly is due to inadequate parental education
related to correct restraint use. Also, while the American Academy of Pediatrics (AAP)
has recommended CPS education at every well-child visit, research has shown that HCPs
are not providing adequate education (Huseth-Zosel & Orr, 2016). This study can identify
the areas where child restraint education is lacking within the healthcare system and in
turn enhance the importance of not only educating guardians appropriately, but also
raising awareness to encourage the children's guardians to change their behavior and
attitudes related to car seat safety.
Theoretical Framework
The Health Promotion Model (HPM) was first developed by Nola Pender in 1982.
Pender applied her knowledge from the fields of nursing, human growth and
development, psychology, and education to develop the HPM. She created the theory
based on her belief that each individual has unique characteristics and life experiences
that drive their behavior outcomes (Alligood, 2018).
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The HPM focuses on three main concepts: individual characteristics and
experiences, behavior-specific cognitions and affect, and behavioral outcomes. The first
concept focuses on prior related behaviors and a person’s biological, psychological, and
sociocultural factors that can influence their likeliness to change or adopt a healthy
behavior. The second concept is based on the perceived benefits of action, perceived
barriers to action, perceived self-efficacy, interpersonal, and situational influences.
Behavioral outcome is the third concept of the HPM model and refers to the individual
committing to the plan of action to create a positive health outcome (Alligood, 2018).
The goal of the HPM is to first understand that each individual has unique
characteristics and backgrounds that can influence their likeliness to adopt a health
promotion behavior change. Once the characteristics of the individual are understood,
then it is possible to stimulate a behavior change that will lead to a positive health
outcome for the individual. The HPM is important to the current research study due to the
focus of health professionals helping patients achieve positive behavior changes
(Alligood, 2018).
The HPM by Nola Pender is unique in that it can be applied across the lifespan
and is also relatively simple to use. These features of the HPM are why it is widely used
in nursing research. The researchers utilized the theory to assess health promoting
behaviors in parents regarding their knowledge of car safety restraints. The researchers
administered surveys to parents to be completed anonymously. Upon completion of the
survey, the researchers provided participants with an electronic education handout that
has the most recent car seat safety recommendations for them to keep. By giving them
these recommendations upon completion of the survey, the researchers hoped to increase
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knowledge and compliance with this health-promoting behavior. The researchers hope to
bring awareness of proper car safety seat use to parents and discover where education is
lacking. Health promotion is a big responsibility of HCPs and the researchers hope to
bring awareness to the need for more education on car safety seat use (Alligood, 2018).
Research Questions
The following research questions were the focus of this study:
1. Are guardians of pediatric patients knowledgeable of car seat safety
recommendations?
2. Do HCPs educate guardians of pediatric patients regarding car seat safety
recommendations?
Definition of Terms
For this study, there were several terms that needed to be defined as they apply to
the study. The theoretical and operational definitions follow, respectively:
Guardians:
Theoretical: A legal arrangement by which a person or institution assumes legal
responsibility for managing another person’s economic, legal, or medical affairs; When
guardians are appointed, the individuals receiving the care are presumed to be
incompetent because of very young age, mental illness, grave disability, or dementia
(Venes, 2017).
Operational: Any adult or caregiver who is responsible for the child’s wellbeing
including parents, grandparents, or other persons legally responsible.

8
Pediatric Patient:
Theoretical: Of, relating to, affecting, or being an infant, child, or adolescent
awaiting or under medical care and treatment (Pediatric, 2020; Patient, 2020).
Operational: Any child under the age of 12 years old that is seeking medical care
or treatment.
Knowledgeable:
Theoretical: Having or showing knowledge or intelligence (Knowledgeable,
2020).
Operational: Scoring a 70% on the knowledge section of the online survey
regarding car seat safety.
Car Seat:
Theoretical: A portable seat for an infant or a small child that attaches to an
automobile seat and holds the child safely (Car seat, 2020).
Operational: Any seat used to secure an infant or child into a vehicle safely.
Safety Recommendations:
Theoretical: to suggest an act or course of action that will protect against failure,
breakage, or accident (Recommend, 2020; Safety, 2020).
Operational: The AAP guidelines related to correct vehicle restraint usage in
children ages 0-12. NHTSA guidelines titled “Car seat Recommendations for Children.”
Healthcare Provider:
Theoretical: One that provides efforts to maintain or restore physical, mental, or
emotional well-being especially by trained and licensed professionals (Healthcare, 2020;
Provider, 2020).
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Operational: Any nurse practitioner, physician assistant, or physician providing
education to guardians in the clinics used by the participants in the current study.
Assumptions
For the purpose of this study, the following assumptions were made:
1. Guardians answered the survey honestly and truthfully.
2. All data collected by the researchers were reported truthfully.
3. The survey provided insight about the guardian's knowledge regarding car seat
safety recommendations.
4. Guardians were willing to participate in the survey.

CHAPTER II
Literature Review
Parents and Guardians
Hoffman, Gallardo, and Carlson (2016) performed a research study for the
purpose of examining types of car safety seat (CSS) misuse in newborns during hospital
discharge. All fifty states have laws that mandate CSS use for children; therefore, all
newborns in the United States should travel home from the hospital in a car seat. It is
important to not only make sure that the newborn is in a car seat, but that the newborn is
fastened into the car seat properly. The Centers for Disease Control and Prevention
reports that in 2013, 134 infants that were less than 12 months old died in a motor vehicle
accident (MVA). The study also reported that 500 infants were hospitalized, and more
than 8,000 infants sustained injuries in a MVA that required going to the emergency
department. The National Highway Traffic Safety Administration (NHTSA) that using a
CSS can reduce the risk of death by 71% in infants that were less than 12 months old.
The study reports there is a need for more education and resources for parents regarding
car seat safety and guidelines. Unfortunately, waiting until hospital admission to begin
education on car seat safety is a disservice to the parents. The parents are already
overwhelmed by the influx of education regarding caring for the infant. This education
needs to begin with healthcare providers (HCP) in the women’s health clinics and
continue on as the infant grows in the pediatric clinics. For the purpose of this research
study there was no theoretical framework identified (Hoffman et al., 2016).
The researchers in this study did not state the research hypothesis and these are
assumed through what the researchers thought they would learn. The researchers’ first
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assumed hypothesis was the majority of participants would have at least one major CSS
misuse. The second assumed hypothesis was that families who worked with a certified
child passenger safety technician (CPST) would be less likely to have serious misuse
with CSS as compared to those who did not (Hoffman et al., 2016).
The research study was conducted at the Oregon Health and Science University
Hospital (OHSU) in Portland, Oregon. Specifically, they used the OHSU’s Mother-Baby
unit to gather their participants. The study began in November 2013 and data were
collected through May 2014. The researchers used a computer algorithm to randomly
sample eligible participants for the study. Families were excluded from participation if
the baby was in the NICU for longer than 4 hours or if the newborn was traveling home
using public transportation. A total of 291 newborn families were selected, evaluated, and
completed the study (Hoffman et al., 2016).
The families were first asked to complete a survey regarding sociodemographic
data and CSS experience and preparation. This survey included questions regarding
mother’s age, race, primary language, education, marital status, insurance, parity, and if
parents had already worked with CPST before. After the survey was completed, the
mother or family member would position the newborn into the CSS as they would at
discharge. Next, certified CPSTs, who were employed at OHSU, evaluated the infant
positioning using guidelines from the NHTSA. This would include evaluating the use of
harness, buckling, retainer clip, and any other positioning devices used. If the CSS was
not already installed, then the family would be asked to install the CSS into the vehicle in
which they would travel home. After the data were collected, the researchers categorized
participants' CSS misuse into three categories, which were their dependent variables. The
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three categories of CSS misuse were critical misuse, serious misuse, and any misuse. The
independent variables were the mother’s self-reported sociodemographic information
from the survey that was obtained (Hoffman et al., 2016) Data analysis was conducted by
computing all critical, serious, and any misuse of CSS using 10 imputed datasets and the
results were combined. All data analyses were processed using SAS version 9.3 software.
The researchers found that following analysis the first hypothesis was statistically
supported. The results revealed that 95% of families made at least one error in either
positioning of the infant in CSS or installation of CSS. Among the families the
researchers reported had CSS misuse, 86% were infant positioning errors, and 77% were
errors in installation. The most common errors made by the families were harness
webbing not being snug over the newborn in 69% of families. Also, the retainer clip was
placed too low in 35% and 31% used the incorrect slot for the harness. Another issue
found was that more than one fifth of the families were using nonregulated products with
their CSS, such as a cushioned head restraint. Among the families that installed their CSS
while they were at the hospital, eight of these families placed the CSS in the vehicle
without securing it to anchors or a seatbelt. Also, 11 families installed the CSS facing the
wrong direction. But the most common error in installing the CSS was having it too
loosely installed, which involved 44% of families. In families that worked with a CPST
there was a greater effect on correct installation than on correct positioning of infants.
Around 65% of families that worked with a CPST installed their CSS without error, but
only 29% positioned the newborn correctly in the CSS. The researchers found that the
second hypothesis was statistically supported. Families that worked with a certified CPST
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were associated with having decreased CSS misuse than those that did not (Hoffman et
al., 2016).
Hoffman et al. identified limitations pertaining to the research study. First,
although they had a high participation rate, they felt participation bias was possible. This
is because families that declined to participate were younger in age, multiparous, and
insured through Medicaid. Those families may be more prone to CSS misuse, which
means the results could be even greater than what was found. Another limitation to the
study was the infants were positioned in their CSS in the hospital room. This could have
had an effect on what errors were present when compared to positioning an infant in a
vehicle. Some strengths were that the research study had a high participation rate. Also,
while performing the study the researchers were able to provide education to parents
regarding car seat safety. The researchers tested the parent’s knowledge regarding CSS
installation and then educated them on any mistakes they made. They further
recommended studies involving child restraint systems and improvements that need to be
made to them to make the child restraint systems more user friendly (Hoffman et al.,
2016).
This research study is relevant to the current study for several reasons. The study
is based on examining types of CSS misuse in families and will provide a foundation for
the current researchers’ study. The current researchers will be studying parent knowledge
regarding proper car seat use in children ages 0-12 years old. Once the researchers gather
their data for parent knowledge, they plan to educate the participants. Also, the current
researchers want to see if there is a need for resources and how the resources can be
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implemented into primary care settings, such as women’s health and pediatric clinics
(Hoffman et al., 2016).
Huang, Liu, and Pressley (2019) performed a research study for the purpose of
examining appropriate child safety seat direction in infants and toddlers 0-2 years of age.
The researchers sought to determine if the safety seat direction correlated to a decrease in
injury and mortality in infants and toddlers 0-2 years of age. Previous studies have shown
child safety restraints that are properly used are effective at lowering injury and mortality
in infants. One study claims that 71% of infants in cars and 58% in light trucks that died
in a MVA would have survived if they were properly restrained. In 2011, the American
Academy of Pediatrics (AAP) made recommendations that infants and toddlers 0-2 years
of age should be seated in a rear-facing child restraint in the rear seat of the vehicle. The
researchers report that the most recent AAP update was made in August 2018 and was
recommended after their research study data collection was complete. The new
recommendation suggested removing the age specification for rear facing child restraints
and that most children could still remain rear facing beyond 2 years of age. For the
purpose of this study, there was no theoretical framework identified (Huang et al., 2019).
The researchers in this study did not state the research hypothesis, which are
assumed through what the researchers thought they would learn. The researchers’ first
assumed hypothesis was the mortality rate would be significantly higher in infants and
toddlers that were not properly restrained. The second assumed hypothesis was there
would be an increase in rear-facing car restraints usage in 0-2 years of age after the 2011
AAP recommendations (Huang et al., 2019). The research study was conducted using an
online nationwide census known as the Fatality Analysis Reporting System (FARS). The
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research study data were collected from 2008 through 2015. The data contained in FARS
were reported on by the NHTSA. The FARS data that were collected for this study was a
record of crashes that happened on all United States public roadways, in which at least
one person died within 30 days of the crash. The data that were collected included driver
characteristics, drug and alcohol information, restraint use, seating position, severity of
injury, and other information. The researchers’ population for this study was 4,966
infants and toddlers who were seated in the rear seat. Of this total, 4,242 of the records
for restrained children did not specify the direction of the child seat restraint. The
researchers decided on a subpopulation analysis of 1,557 children that had specified data
that reported the direction the restraint was facing (Huang et al., 2019).
The researchers looked at several variables when gathering data for their study
from the FARS report. The researchers’ data collection contained a child restraint
category that stated whether the child was restrained or unrestrained and rear facing or
forward facing. Child injury severity was another category the researchers gathered data
for, and this was categorized as not injured, injured, incapacitating injury, died within 30
days of crash, or unknown. The researchers also considered independent variables such
as, child passenger age and gender, child seating position, driver age and gender, driver
restraint, driver alcohol and drug use, and previous driving violations. The researchers
also looked at vehicle characteristics that included vehicle body type, day of week, and
time of crashes. The researchers used the Chi-square test to analyze an association
between child restraint status and the severity of the child’s injuries. All data analyses
were conducted using the SAS version 9.4 software (Huang et al., 2019).
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Following data analysis, the researchers determined the first hypothesis was
statistically supported. Among the 4996 infants and toddlers, 330 were reported as being
unrestrained. The mortality rate in those unrestrained infants and toddlers was triple what
restrained infants and toddlers were (40.0% vs 13.7%, P < 0.0001). The second research
hypothesis was also statistically supported. The researchers reported that there was an
increase in rear facing restraint system usage from 5.0% in 2008 to 23.2% in 2015
(Huang et al., 2019).
Huang et al. identified several limitations pertaining to the research study. First,
there was a large amount of missing data from the FARS database. The researchers
reported that more than two-thirds of infants and toddlers had missing restraint seats
facing direction. The data that were missing from the reports could have changed the
results of the study. The researchers suggested education to train law enforcement on the
importance of thorough documentation for further research (Huang et al., 2019).
This research study is relevant to the current study for several reasons. This study
is based on examining trends in child safety seat direction in infants and toddlers 0-2
years of age. Also, this study is examining the proper usage of child safety restraints and
the correlation to lower injury and mortality rates in infants and toddlers. The research
study also emphasized there is still improvement needed for clinicians in educating
parents on current recommendations for infant and toddler car seat safety. The current
researchers will be studying parent knowledge regarding proper car seat use in children
0-12 years of age. The researchers will use the statistics from this study as evidence of
the importance of proper child safety restraint use in preventing injury and mortality
(Huang et al., 2019).
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Abbe, Pelletier, Hussain and Robertson (2016) performed a data analysis study
with the purpose of determining the extent of car seat misuse in North Texas. Among
children worldwide, car crashes are the leading cause of death. In the United States, 673
children are seriously injured, and six children have fatal outcomes related to car crashes
daily. Car seats can decrease injuries by 71% in infants and 54% in toddlers. Caregivers
have increased overall use of child restraints nationally, but if the car seats are not
installed correctly the efficiency is decreased. Even though car seat usage is up
nationally, between 75-85% of the car seats have a form of error upon installation. This
led to research and data collection looking to determine the extent of installation errors.
This study did not identify any theoretical framework (Abbe et al., 2016).
While no research questions or hypotheses were clearly identified, the authors did
present the following four questions:
1. How many car seats were installed correctly upon arrival at the inspection station?
2. What type of installation errors were made among the seats incorrectly installed?
3. Which type of seat had the highest frequency of improper installation?
4. Were children placed in the correct seat for their age and weight?
The purpose of these research questions was to identify where the caregivers were
making mistakes in regard to proper car seat installation and usage (Abbe et al., 2016).
This study was conducted at Children’s Medical Center in Dallas, Texas by The
Injury Prevention Service. They have provided car safety education to the community
since 2004 and serve 600-800 families annually. The Injury Prevention Service has
recurring car seat inspection errors with the harness at 66%. The second most common
error (65.1%) was in securing the seat to the car utilizing the seat belt system, and lastly,

18
45.2% were installed at the incorrect angle. The remaining installation errors included
29.8% of the seats being expired, 22.4% of the seats containing a lower anchor system
error, and 11.9% of the seats were installed facing the wrong direction. For each child
seat inspected in 2013, their technician completed the Safe Kids Worldwide Child
Passenger Safety Checklist. In 2013, 741 seats were checked from 112 zip codes in the
Dallas-Fort Worth metropolitan area. Out of those 741 seats, 211 forms were excluded
leaving 530 forms remaining for analysis. Specific data points related to accuracy of car
seat installment and proper harnessing upon arrival were taken and reviewed by the
researchers. Of the children represented in this study, 87 of them were not yet born and
443 were 0-108 months (9 years), with the average age being 30 months old (Abbe et al.,
2016).
Following the analysis, the researchers determined that in regard to the first
research question, only 16% of the seats were installed correctly. Almost 60% of the seats
installed had one or more errors with installation and 14% arrived at the inspection
station unrestrained. For the second research question, almost half of all installation
errors involved the angle of the infant carriers. In regard to the third research question,
the researchers determined that the infant carrier was installed incorrectly the most
frequently at 87.2%. Following the infant carrier, the combination was next at 80.4%, the
convertible at 77.6% and the booster seat being installed incorrectly 54% of the time. For
the last research question, they found that children graduated to the combination seat and
the belt positioning booster seat too early for their age and weight. Of note, of all the
children that arrived at the inspection station, 20.3% were in the wrong seat or not
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restrained at all. Children who were not restrained at all made up 14% of the arrivals, a
number similar to the NHTSA’s data from a study in 2011 (Abbe et al., 2016).
Abbe et al. identified several weaknesses of the study. First, the study was based
on forms completed by people who were not the researchers. One flaw related to this was
that the form did not document whether the children were riding rear-facing or forward
facing in each seat type. Including this on the form could have supported further analysis
related to correct usage. Another flaw noted was that the findings may not be
generalizable to other regions due to the small, non-diverse sample population of the
Dallas-Fort Worth metropolitan area. Finally, the sample was drawn from caregivers who
were seeking out support from the fitting station voluntarily. This shows prior interest in
car seat safety and leads to selection bias as families in the study may not be
representative of the general population (Abbe et al., 2016).
This study is relevant to the current study for several reasons. The basis of the
study is car seat misuse in caregivers of children ages infant to 9 years old, which are
ages included in the current study. The research questions and data found support the
need for increased caregiver education related to correct car seat use, which is upon what
the current study is based. The study stated that future research should concentrate on
why older children ride unrestrained more frequently and how to best educate the parents
or caregivers on the importance of restraints and booster seats. Also, this study reports
that the findings of misuse have not changed significantly in the past 20 years. This
supports the current study and validates the need for more research regarding car seat and
booster seat education among parents and caregivers with children ages infant to 9 years
old. The study also indicated that further research is needed to understand caregivers’
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decision-making skills regarding car seat harnesses so that education can be provided on
correct usage. This supports the current study’s hypothesis that more education is needed
related to general car seat education for caregivers (Abbe et al., 2016).
Kroeker, Teddy, and Macy (2015) performed a cross sectional study to examine
car seat inspections at two Safe Kids Worldwide centers and determine if there were any
changes in vehicle passenger restraint use among several age groups after inspection. In
2012, motor vehicle crashes (MVCs) accounted for the majority of childhood deaths in
the United States. Children ages 4-12 years were twice as likely to have an injury from a
MVC than children younger than 4 years. Specifically, children 4-12 years old were more
likely to have injuries to the abdomen and spinal cord from premature transition to a seat
belt. Because the AAP has guidelines for child vehicle restraint from infant to 12 years,
and research shows there are higher injury rates in the 4-12-year age group, the authors
chose to focus their study specifically on children 4-12 years old. There was no
theoretical framework identified for this study (Kroeker et. al., 2015).
Although the research questions and hypotheses are not clearly stated in the
beginning of this study, they can be implied by the background information. The authors
mention that research shows there is a lower rate of restraint use in 4-7-year-olds
compared to the use of restraints in 1-3-year-olds, which shows a decreasing use in
restraint as a child ages. Proper restraints include booster seats and the use of seat belts in
correlation with a booster seat from ages 4-7. The authors state several factors accounting
for the improper use of restraints for this age group including lack of knowledge,
perception that risk is low for children ages 4-7, and the perception there is no threat of
being ticketed for improper use of restraints. Therefore, it can be implied that research
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questions may include: (a) Does the car seat inspection at Safe Kids Worldwide increase
the correct use of vehicle restraints? and, (b) Are the car seat inspection technicians
providing adequate education to parents, specifically parents with children ages 4-12?
The article also states that child passenger safety (CPS) programs generally place more
emphasis on car seat inspections for children 0-3 years old than vehicle restraints for
children aged 4-12. It can be implied from this information and the statistics of MVC
injuries in older children that the purpose of this study was to help identify why older
children were more likely to be in incorrect vehicle restraints. Consequently, this would
also help to identify how to increase the correct use of vehicle restraints and decrease
injury from MVCs (Kroeker et. al., 2015).
The study was conducted by obtaining data from car seat inspections by two
sectors of Safe Kids Worldwide in Michigan. The sectors serve three separate counties as
well as the surrounding areas. The population between all counties included various
ethnicities, with most adults having completed a high school education, and household
incomes ranged from $51,667 - $72,359. The car seat inspections were completed by
certified CPS technicians at varying stations between January 1, 2012, and April 30,
2013. The CPSTs were certified through a program at Safe Kids Worldwide, and the
training program collaborated with the NHTSA as well as the National Child Passenger
Safety Board. Technicians inspected the child safety seat and then educated the guardians
on correct installation and usage. Data forms were completed by the technicians and
scanned and submitted from Safe Kids Worldwide to the research team conducting this
study. The data forms included child age, restraint type (on arrival and departure), site of
inspection, whether the child had a sibling who underwent an inspection, and whether the
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program provided a new child safety seat. Restraint type was categorized into five
factions: (a) infant carrier, (b) rear-facing convertible, (c) forward-facing with harness,
(d) belt positioning booster, and (e) seat belt. The research team used chi-square statistics
to compare changes in all data that were collected by technicians.
In total, 3,407 child safety seat inspections were included in the study analyses.
Twenty-four percent of these inspections were with children 4 years old and above. The
number of children that left the inspection in a more appropriate safety restraint increased
with increasing age. For example, 2.1% of children less than 1 year old left the inspection
with a safer seat restraint, while 20.2% of children 8 years and older left with a safer seat
restraint than when they arrived. The authors found that 1 in 10 inspections were for
booster seats, but half of all inspections were for rear-facing car seats. This indicated that
car safety restraint inspections for older children were not being performed frequently.
The authors discuss several reasons for this. One, is that booster seats are less technical to
install, and caregivers do not feel the need to receive help. This thought is untrue and in
fact, one-third of booster seat age children departed their inspections in a more protective
restraint than on arrival. Another reason for a lower inspection rate of booster seat aged
children is that technicians might be less comfortable giving technical education to older
children rather than infants. Although the technician’s training is extensive, this study
might bring light to a needed opportunity for technicians to improve in skill development
for older children. While a high number of children left the inspection in a more
protective safety restraint and caregivers were educated on the appropriate restraint, the
study cannot predict how long lasting this behavior might be in caregivers. The authors
explain that a future research recommendation might be to study the parental decisions on
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choice of safety restraint and the education that technicians are teaching (Kroeker et. al.,
2015).
As the researchers shared, one of the weaknesses in this study was secondary
analyses of data that were collected from technicians during the child safety seat
inspections. Although the technicians were well trained and the data forms were
straightforward, the researchers could not specifically control the technician’s judgment
when filling out the forms. Therefore, there could be possible errors in the data used to
complete this study. One of the strengths of this study was the population size. Although
the population was limited to Michigan and the results may not correlate with other
states, the sample size was large and aided in the validity of the statistics (Kroeker et. al.,
2015).
This research study contributes to the current project in that it looks at the correct
usage of child safety seats from birth to 12 years old. While several studies exist
researching DWW among infants and toddlers, there are few that target the age range of
4-12 years as this study does. This research provides a strong background for an older age
group. The Kroeker et al. (2015) study also has a similar overall purpose to this current
project, which is decreasing death and injury of children in MVCs. The Kroeker et al.
study had an agenda of testing knowledge of car seat safety and then providing education.
The current research project is outlined with the same agenda, providing a strong
foundation upon which to build (Kroeker et. al., 2015).
Thornton, Deb, Murray and Kelly (2016) performed a cross-sectional online
survey among mothers of children less than 3 years of age. The study was based on
perceived risk and worry of car accidents with children, as well as how long rear facing
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car seats are used. A cluster analysis was also performed to group the sample further
based on knowledge of car seats, breast feeding duration of the mothers, as well as
adherence to vaccine schedules. Proper car seat use can reduce mortality from MVAs
from over 70% in children less than one year of age and over 50% in children 2-4 years.
Almost one-third of child mortality rates in 2011 were related to children being
unrestrained according to the CDC. No theoretical framework was identified in this
study (Thornton et al., 2016).
The Thornton et al. (2016) hypothesis states “Parenting practices differ for a
variety of reasons, and three parenting behaviors may be directly influenced by research,
policy, and overall parenting trends: car safety seat, vaccination, and breastfeeding” (p.
326). Mothers were questioned using an online survey assessing the mother’s perceived
risk and worry of being in a car seat accident, as well as how long she planned on using
rear facing car seat restraints (Thornton et al., 2016).
The study was conducted by recruiting a convenience sample of women on social
media, via email lists, as well as by placing fliers within the community and at the West
Virginia extension. Two types of women were included in the study. A purposely
selected group of women were chosen for the cognitive portion and a convenience
sample for the social media, emails, and flier’s portion. All women resided in West
Virginia or the surrounding states. Cognitive interviews were conducted by graduate
research students. Parents from diverse ages, races, and socio-economic statuses were
included in the interview. Participants were stopped after every five questions to provide
feedback. Notes were taken and reviewed by the research team in order to revise the
survey as needed. The survey was conducted utilizing SurveyMonkey.com. Responses
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were monitored to look for skip patterns and to find out how women found out about the
study (Thornton et al, 2016).
Of the women surveyed, 178 out of 186 had a child less than or equal to 36
months of age. One hundred twenty-four surveys were completed and analyzed. The
five knowledge items included items measuring awareness regarding outgrowing car
seats, placement of harness straps, riding without a car seat, safety seat use with airbags,
and example weight requirements. Seventy-seven percent answered correctly on
outgrowing rear-facing car seats, 98% were correct on car seat safety use with airbags,
83% were correct on placement of harness straps, 91% answered correctly on riding
without a car seat, and 99% were correct on the weight requirement portion of the
questions asked. Four groups in the cluster analysis had cognitive, affective, and
behavioral features. Group 1 had low risk and worry as well as longest rear-facing car
seat duration. Group 2 had the shortest rear facing duration, as well as highest risk and
worry. Group 3 had short rear facing duration as well as the lowest perceived risk and
moderate worry. Group 4 had moderate rear-facing duration and highest perceived risk
as well as high worry (Thornton et al., 2016).
The researchers concluded that car seat use increased with perceived risk per the
parallel process model used. The research indicates that group 2 is consistent with the
notion that small amounts of fear and worry can be helpful to a point. Results also
concluded why utilizing a cluster analysis is important. According to the analysis
“relationships between car seat safety, worry, and perceived risk are not linear”
(Thornton et al., 2016, p. 332).
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Weakness of this study included a small sample population of only 124 completed
online surveys. The online study also limited the age of the children to less than 36
months or younger. The cluster analysis performed was predominantly white based on
the geographical location of West Virginia. Strengths of the parallel study included
helping understand what factors motivate parental practice. By understanding what
parents fear in regard to their children’s health in contrast can increase motivation for
compliance. By educating on ways to reduce harm through proper car seat use we can
promote safety (Thornton et al., 2016).
This study was relevant to car seat safety for several reasons. The article
identified quantitative studies that can be utilized in different settings and environments
to measure perceived beliefs, as well as safety behaviors among parents of children of car
seat standard age. The study can also be used in different settings to measure what
motivates a parent's behavior to adhere to safety measures. The researchers suggest that
fear motivates certain behaviors and adherence of parents. Current researchers can use
this information in future research by examining what motivates parents and utilize
standards of education to promote changed behavior in regard to safety (Thornton et al.,
2016).
Benedetti et al. (2017) conducted a study to identify factors that predict restraint
use among children aged 0-13 years. A national sample of police-reported crashes for
2010-2014 was utilized for this study. No theoretical framework was identified
(Benedetti et al., 2017).
Analysis using linear regression techniques were used to identify child restraint
using a national data set. Pediatric deaths from MVAs have declined by 43% between
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2002-2011. Reductions in death are attributed to child restraint use. The authors of this
study considered factors such as the effect of legislation, demographics, and driver
characteristics on child restraint use simultaneously using a national data set (Benedetti et
al., 2017).
The study was conducted using the National Automotive Sampling System
database for analysis. Police reports were selected from 60 regions based on location,
traffic, population, and miles traveled in the United States. The study involved data from
crashes in 2010-2014 that involved children 0-13 with known restraint use, and selection
of rear-end struck vehicles were used. The data resulted in 5,992 raw cases and 856,557
weighted cases. Regarding data that were extracted based on best practice
recommendations, children were divided into five age groups for the study: (a) children
under 2 years, (b) ages 2-4 years, (c) ages 5-7 years, (d) ages 8-10 years, and (e) ages 1113 years. Also, information for any restraint vs. no restraint children were divided into 3
groups by age; (a) 0-4 years, (b) 5-10 years, and (c) 11-13 years (Benedetti et al., 2017).
Researchers found driver restraint use was the only significant variable associated
with child restraint. Out of 0.8% of unrestrained drivers, 44% also did not restrain child
passengers. Among restrained drivers, only 0.5% did not restrain child passengers.
Researchers also determined that the strength of child restraint law was not a significant
indicator of whether a child would or would not be restrained. They did however
determine child restraint law to be a significant predictor of restraint use. Researchers
also found in an analysis of restraint by age group for states not meeting best practice
recommendations that children under 2 years are 58% more likely to ride in rear-facing
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states with better restraint laws. Children 2-4 were 30% more likely to use harnessed
child restraints (Benedetti et al., 2017).
Benedetti et al., identified several weaknesses in this study. The type of child
restraint used was only available for years 2010-2014. Analysis depends on coding of
data by law enforcement. Finally, some of the categories had low counts of raw data for
unrestrained children under age 2. The survey results found that female drivers were
more likely to travel with optimally restrained children. Positive findings in this study
reveal that when a child restraint law’s wording follows best practice recommendations,
children are more likely to ride properly restrained (Benedetti et al., 2017).
This study was helpful to the current study. It helped identify factors that
influence safer restraint practice for children. The previous researchers suggest this study
provides evidence that children are properly restrained in states where the law is worded
to meet best practice recommendations. Examination of other states based on their child
restraint law wordage could prove to be helpful in preventing unrestrained fatalities in the
future (Benedetti et al., 2017).
Healthcare Providers
Huseth-Zosel and Orr (2016) performed a quantitative study with the purpose of
determining the frequency and attitude related to child passenger safety (CPS) education
among different healthcare provider (HCP) specialties. In the United States, the leading
cause of death in children less than 14 years old is motor vehicle crashes, with
nonexistent or incorrect child restraint use being part of the problem. According to
previous studies, the reason that children are not restrained correctly is due to inadequate
parental education related to correct restraint use. HCPs (physicians, nurse practitioners
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and physician assistants) are in a position to educate parents on child restraints.
Furthermore, studies show that parents trust the information from their HCP. While the
AAP has recommended CPS education at every well-child visit, research has shown that
HCPs are not providing adequate education. Additionally, education patterns and
attitudes approaching CPS education can differ drastically depending on the specialty of
the HCP. In general, pediatricians are more inclined to provide preventative education in
other areas when compared to family medicine or general practice providers; however, no
previous studies have focused on HCP specialties and their approach to CPS education.
This study did not identify any theoretical framework (Huseth-Zosel & Orr, 2016).
Huseth-Zosel and Orr (2016) identified two research questions. The first question
was whether HCPs with a specialty or subspecialty in pediatrics were more likely to
provide CPS education to parents with children ages birth to 17 years old, as compared to
HCPs without a pediatric specialty or subspecialty, and whether the amount of education
provided differed depending on the age of the child. The second research question was
whether there were different attitudes related to CPS education between pediatric HCPs
and non-pediatric HCPs. Huseth-Zosel and Orr (2016) also identified two hypotheses.
First, the study hypothesized that pediatric HCPs would provide CPS education more
frequently than non-pediatric HCPs and the difference would increase with the age of the
child. Second, the study hypothesized that the attitude related to CPS education would be
different when comparing pediatric and non-pediatric HCPs (Huseth-Zosel & Orr, 2016).
This study was conducted by a mail-in survey and sent to HCPs in North Dakota,
South Dakota, Utah, Colorado, Wyoming, Nebraska, and Iowa whose contact
information was obtained from each state’s medical associations. The multiple stage
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survey was sent to a geographical cluster random sample that was stratified. The survey
was sent to physicians, nurse practitioners, and physician assistants with the following
specialties: pediatric specialties and subspecialties, family medicine, internal medicine
and general practice. Additionally, HCPs were categorized by the rurality of the county
that the provider practiced in the most. These criteria led to the selection of 5,086 HCPs
who were mailed a survey. Literature reviews, previous surveys and input from
individuals who work closely with child restraint issues were all used when creating the
survey. The survey included 13 statements asking the HCPs to rank their level of
agreement to each statement on a scale of one (strongly disagree) to five (strongly agree).
The statements focused on CPS education and related to HCP’s attitude towards
counseling effectiveness, issues in practice that hinder CPS education, resources and
referral knowledge of the HCP, and parental related issues. Two hundred and fifty-five
HCPs returned the survey, which included 31.8% pediatric specialty or subspecialty and
68.2% non-pediatric specialty (Huseth-Zosel & Orr, 2016).
Following analysis, this study concluded that non-pediatric HCPs provided less
education than pediatric HCPs and the difference between the two specialties increased as
the age of the child increased. The researchers determined that both pediatric and nonpediatric HCPs provided CPS education more frequently in regard to children that were
under the age of one. While both specialties decreased the amount of education as the age
of the child increased, pediatric HPCs were almost twice as likely to provide CPS
education to children 5-9 years old (48.7% vs 24.9%), children 10-12 years old (46.2% vs
21.9%), and to children 13-17 years old (46.2% vs 28.6%) than the non-pediatric HCPs.
This study also concluded that the difference in attitude related to CPS education differed
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dramatically among the HCPs. Pediatric HCPs were more likely to have a positive
outlook regarding the need for CPS education where non-pediatric HCPs had a more
negative outlook. Both research hypotheses were proven to be correct. The researchers
suggested that future research should investigate the difference of CPS education
provided by HCPs in rural areas versus urban areas. This is an important question
because many rural areas do not have access to pediatric HCPs (Huseth-Zosel & Orr,
2016).
The researchers identified several limitations of the study. First, the sample was
not representative of all HCPs secondary to the low response rate, which was most likely
due to the survey delivery method. The researchers recommend using a different survey
method for future studies. Second, the survey was subjected to selection bias because the
HCPs that participated could have an increased interest in CPS education than those that
did not participate in the survey. Also, the attitudes of the HCPs that participated could be
different than those that did not participate, which would lead to different results (HusethZosel & Orr, 2016).
This study is relevant to the current study for a couple of reasons. This study
examined CPS education related to children ages infant to 17 years old, which are ages
included in the current study. Also, this study provides information to the current study
related to the amount of CPS education that parents and/or guardians are receiving from
their HCPs. This encourages the current study and reinforces the need for more research
regarding HCPs including the amount and type of education they are providing during
clinic visits with children ages infant to 12 years regarding CPS (Huseth-Zosel & Orr,
2016).
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Haupt- Harrington (2018) performed a study to assess the practicality of a
program in which infants who had failed their initial hospital discharge car seat
challenge, came to be tested for a post discharge car seat challenge. Premature infants
(born at less than 37 weeks gestation), infants who require oxygen, and infants with a
history of cardiovascular, neuromuscular, or respiratory condition or event are required to
undergo a car seat challenge before being discharged from the hospital. The purpose of
this challenge is to see if the infant is able to maintain a patent airway while in a car seat.
The infants who fail this challenge are required to go home in a car bed. While the
American Academy of Pediatrics recommends that the infants who fail undergo a post
discharge car seat challenge at a later date to see if they are cleared to transition to a
traditional car seat, there is no actual requirement. The author found that of the infants
who failed the initial car seat challenge, the post discharge car seat challenge was not
being performed because the facilities were not offering it. Instead, infants were being
promoted to a car seat through non standardized measures by physicians and staff
members who were not aware of the post discharge challenge. One problem the author
discovered was that if the post discharge car seat challenge was not being performed,
infants who are then transitioned to a car seat without proper testing could be at risk for
airway obstruction or a cardio-pulmonary event. The second problem was that staff and
facilities were either unaware of the post discharge car seat challenge, and/or they did not
have the tools to perform the challenge. To address this lapse in care, the author used
Kotter’s Change model to guide her study and implement a plan of action (HauptHarrington, 2018).
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Although the research questions and hypotheses are not clearly stated in the
article, they can be implied by the background information given. The author indicates an
infant’s health is at risk if they cannot maintain a patent airway while in a car seat. She
also states that infants in the local area who needed a post discharge car seat challenge
never get one and are transitioned by their provider by subjective data. Thus, one can
infer there is no objective data being used in the decision to transition the infant, and the
infant is still at risk for having a non-patent airway and cardio-pulmonary event. The
author had two purposes in creating a program to offer a post discharge car seat
challenge. One, was to generally create a means for infants to receive this second test.
The second purpose was to find out how many infants failed the second challenge and
were still at risk for a cardio-pulmonary event if they had been transitioned to a normal
car seat, and thus prove the importance of the post discharge car seat challenge (HauptHarrington, 2018).
Over a time period of four months, parents whose infants failed the car seat
challenge were given information about the post discharge challenge including the
number to call to set up the challenge. Of those parents, three families contacted the
author to schedule the post discharge challenge at one to two months after hospital
discharge date. The hospital had necessary equipment, personnel, and infrastructure to
perform these tests, but protocol dictated that discharged infants could not be readmitted
into the environment with inpatient infants. Thus, the study was performed in an off unit
single room at the hospital. The post discharge car seat challenge followed the hospital’s
same policy for the pre-discharge car seat challenge, which the author has listed in her
article as Table 3. Before the post discharge car seat challenge began, the nurse would
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gather the appropriate data information for the infant. The infant’s color, heart rate,
respiratory rate and effort, and oxygen saturation were measured and recorded before,
during, and after the test. The independent variables in this study were the growth and
maturation of the infant in the one-to-two-month time frame in which they were
discharged from the hospital until the time they were being tested in the post discharge
challenge. The dependent variable was the results of the post discharge car seat challenge
(Haupt- Harrington, 2018).
Of the three infants that participated in the study, all three passed their post
discharge car seat challenge. This indicated that all three infants were able to maintain a
patent airway while sitting in a traditional car seat, and therefore were able to transition
from a car bed to a traditional car seat. While a portion of this study was to assess the
infant’s ability to maintain a patent airway after a period of time from when they had
failed the initial discharge car seat challenge, another portion of the study was to
implement a program for the actual testing of a post discharge car seat challenge. The
author’s outcome in the second problem was the addition of a post discharge car seat
challenge in standard procedures for several locations in the region, as well as a vast
increase in health care worker’s knowledge of the AAP recommendation. The author
states that further studies would help increase the knowledge of post discharge car seat
challenges. Further studies would also identify new factors such as the best time frame
after hospital discharge to complete the challenge or institute a gestational age (HauptHarrington, 2018).
The author’s recognition of this service gap was significant and her work in
implementing the post discharge car seat challenge into several different facilities was a
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success for health care and patients. However, there were a few details that were not
addressed that could have strengthened this study. In the initial background information,
the author states that the infants who fail the car seat challenge, go home from the
hospital in a car bed and never receive a post discharge car seat challenge. Some were
transitioned in a non-standardized method via their primary care provider, but the author
does not state how many infants were transitioned on their own, how many were
transitioned by a HCP, or how many completed a post discharge car seat challenge. There
should be numbers and statistics for this portion of the background information. Another
crucial statistic that is left out is the number of failed car seat challenges that did not call
to schedule a post discharge challenge for the study. The author states that out of all the
failed pre-discharge car seat challenges, three called to schedule a post discharge
challenge. The author does not include how many did not call to schedule, which is
relevant to know in critiquing the study. The last factor that would have significantly
strengthened this study is a larger sample size. Three infants are an inconsiderable
amount to adequately draw a conclusion, and a larger sample size might reveal more
accurate numbers (Haupt- Harrington, 2018).
This article “Parental Knowledge of the Correct Car Seat Usage in Children”
provides foundation to current research in that it speaks in depth about the risk infants
face by not being fitted properly in a car seat. Not only does the car seat impact safety in
vehicle accidents, but it can impact the infant’s airway patency if improperly fitted. This
would be a significant perspective to include in educating parents and guardians about
why proper car seat usage is important. This article also includes a strong depth of
education protocols. Education was given to health care workers about the
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recommendations on post discharge car seat challenges, and the current researchers also
hope to give educational materials and guidelines to parents about the proper and correct
usage of car seats for infants. Kotter’s Change model, the theoretical framework used in
this study, would be a suitable theory to aid in building a plan to educate parents on
correct car seat usage (Haupt- Harrington, 2018).
Smola et al. (2020) performed a pre-post intervention study “to determine the
effect of an educational intervention on knowledge and counseling behaviors of pediatric
ED nurses regarding child passenger safety (CPS)” (p. 1). Eight million patients come to
emergency departments seeking care every year in the United States. Incorrect usage of
motor vehicle seat restraints is a significant portion of this number. The Emergency
Nursing Association along with many physicians have stated that emergency department
(ED) nurses have the opportunity to provide education to patients on the proper usage of
vehicle restraints, and therefore potentially decrease the number of fatalities and injuries
in MVAs. The NHTSA has also asked for CPS education in hospital discharge planning
to be provided by all health care team members. However, studies have shown that injury
prevention counseling among ED nurses is inconsistent. Other than one study examining
the educational intervention on car-seat safety instruction to nurses in a
maternal/newborn unit, there have been no studies on knowledge of nurses in vehicle
restraints for all age groups. There was no theoretical framework identified for this study
(Smola et al., 2020).
The authors hoped to determine the level of knowledge of ED nurses regarding
CPS, as well as their intent to provide counsel to patients. Once determined, the authors
provided education, and sought to conclude whether the level of knowledge and intent to
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counsel increased from educational intervention. Another question the researchers
sought to answer was whether the years of experience of an ED nurse factored into their
knowledge and counsel of CPS. The authors hypothesized that an educational
intervention would lead to increased knowledge of CPS as well as an aspiration to
educate patients (Smola et al., 2020).
The study was conducted at Children’s of Alabama pediatric emergency
department. A pre-intervention test was handed out in nursing huddles via paper form as
well as a link to the online version. Nurses were given one week to complete the survey,
which was followed by the educational intervention. The educational intervention
encompassed a one-hour lecture given by the authors, which was given once a day for
four days at the hospital. The post intervention survey was handed out at the conclusion
of the lecture in paper form to all nurses. Eighty-three out of the 110 ED nurses who were
given the pre-intervention survey, completed the survey. Out of those 83 nurses, 63
attended the educational intervention and completed the post intervention survey. Both
the pre- and post-intervention test consisted of the same questions and was drafted by the
pediatric facility at the institution where the study was performed. The creators of the
survey based the questions on AAP guidelines on child passenger safety. In this study,
the independent variable is the educational intervention, while the post-intervention
knowledge and intent to counsel from nurses is the dependent variable. The data collected
were calculated using descriptive statistics, including frequencies and proportions.
Variables in matched pairs in pre- and post-tests were analyzed using McNemar’s test,
and variables within the pre- or post-test were analyzed using the Chi-square test (Smola
et al., 2020).

38
The statistical findings were broken up into two categories: (a) counseling of
patients, and (b) knowledge. Included in those two categories are several subcategories.
In the knowledge category, the most correctly answered questions were regarding highrisk teen drivers, and the most incorrectly answered questions were regarding rear facing
car seats and front seat drivers. After the educational intervention, correct answers
concerning front seat riders increased 51.5%, and correct answers concerning rear facing
car seats increased 21.8%. In the category counseling of patients, teen driving had the
greatest change, with an increase of 21.9%. Overall, every category saw an increase in
either answering the knowledge questions correctly or answering yes to the intent to
counsel patients. The study also revealed that compared to the level of knowledge the
nurses had, their intent to counsel did not correlate. In the survey, it was found that the
top two barriers to patient counsel were time and level of confidence in educating. This
study interpreted that educational intervention greatly improved the nurses’ CPS
knowledge and intent to counsel. The correct use of CPS restraints has been shown to
reduce injury and fatality in MVAs. Therefore, it can be interpreted that an increase in
nurses’ knowledge and intent to counsel might reduce the number of child injury and
fatalities from MVAs. The authors recommended future studies to determine whether
educational intervention affects the intent to counsel temporarily following the
intervention, or indefinitely (Smola et al., 2020).
The authors’ research towards decreasing MVA injuries and fatalities through
education is significant. The methods of collecting statistical data were impeccably
detailed and the survey used covered a broad scope of research. Not only was knowledge
and intent to counsel tested, but the aspect of new versus seasoned nurses was
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incorporated, as well as what reasons the nurse might have for not educating patients.
However, there are a few details left uncovered that could have strengthened the study.
While the study methods were ideal, the population was only based on one facility in one
state. This makes the conclusion difficult to compare in varying states and facilities. The
training on CPS might be different at other locations and thus the educational
intervention less effective. Another factor not mentioned is the amount of time they
advertised the pre-intervention survey. It was stated that the survey was given during
huddles, but for how many days or shifts? Were there nurses not on duty that were not
offered the opportunity? This factor might change the statistics (Smola et al., 2020).
This article provides a foundation to the research project, “Parental Knowledge of
the Correct Car Seat Usage in Children''. They each have similar tactics and overall
purposes. Both studies test knowledge and focus on providing education. This study
provides education to the nurses, and in turn the nurses provide education to the patients.
In the ongoing research study “Parental Knowledge of the Correct Car Seat Usage in
Children'', the purpose is to test knowledge of parents on car seat usage and educate
accordingly for the similar outcome of this study, which is to decrease injury and fatality
in MVAs.
Theory
Naserpoor et al. (2018) performed a research study for the purpose of evaluating
the effect of education, based on Pender’s Health Promotion Model (HPM), on nutritional
behavior in adolescent girls. The researchers report that poor dietary habits in
adolescence has a direct link to chronic diseases in their future. Some of the chronic
diseases at risk adolescents will be more prone to are diabetes, cardiovascular disease,
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hyperlipidemia, hypertension, and cancer. One study showed that more than 80% of
teenagers in different countries have high risk behaviors that consist of a poor diet and
lack of physical activity. The theoretical framework for this research study was the HPM
by Nola Pender. The researchers incorporated Pender’s model in the study to evaluate
factors that influence health behaviors and outcomes. The researchers sought to
determine if using Pender’s HPM would lead to a change in nutrition behavior among
adolescent girls (Naserpoor et al., 2018).
The researchers in this study did not state the research hypothesis and these are
assumed through what the researchers thought they would find. The first assumed
research hypothesis was that after an educational intervention, based on Pender’s theory
with the experimental group, there would be an increase in healthy nutrition behaviors
among the experimental group. The second assumed research hypothesis focuses on the
effectiveness of the health promotion model. The second assumed hypothesis was there
will be an increase in healthy eating perceived benefits and self-efficacy and decrease in
barriers among the experimental group (Naserpoor et al., 2018).
The study was conducted in Omidiyeh City, Iran at three different high schools in
2014. The researchers selected 128 female students for the research study, with 64 in the
experimental group and 64 in the control group. The researcher’s inclusion criteria
included freshmen females who filled out the consent form and had no nutrition related
diseases. After obtaining consent from education officials, parents, and students the
questionnaires were distributed to both the experimental and control groups. The students
were all given equal time and opportunity to complete them. The questionnaire asked
questions regarding demographic information about age, body mass index, parental
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education, parental occupation, and family income. The health promoting behavior part
of the questionnaire contained four questions to assess the level of healthy eating
behaviors. The Likert scale was used with eight questions regarding barriers and selfefficacy and ranged from strongly agree to strongly disagree. There were also seven
questions in relation to perceived benefits (Naserpoor et al., 2018).
Next, after the questionnaires were complete, there were four training sessions
held for students in the experimental group. The training session for students was
educational and focused on healthy diet in adolescence, food portions, food choices, and
problems that could arise from unhealthy eating. The experimental group was also given
lectures based off Pender’s Health Promotion Model (HPM) and students were asked to
discuss self-efficacy, perceived benefits, and potential barriers regarding healthy eating
habits. There was one training session for mothers of the experimental group that was
held to educate them on the importance of adolescents eating healthy and their role as a
parent in establishing healthy eating habits. The second phase of data collection included
assessing the impact of the training intervention and 2 months later a post-test was taken
by the experimental group. For the control group the same questionnaire was used to
collect demographic information. The control group also was given a training session for
students to educate on healthy eating, food portions, and food choices. The control group
was not exposed to the other intervention with the Pender HPM lectures and group
discussions on self-efficacy, perceived benefits, and potential barriers (Naserpoor et al.,
2018). The same concept can be applied to the current research study. The current
researchers are going to assess the knowledge of parents regarding car seat safety
recommendations. The researchers will apply the health promotion theory in assessing
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the perceived benefits, potential barriers, and health promoting behaviors regarding car
seat safety. Once the knowledge of car seat safety is assessed through survey questions,
the researchers will determine what barriers need to be addressed and whether education
is lacking. It is important for HCPs to educate parents and guardians at every well visit
on car seat safety recommendations. Car seat safety recommendations change as the child
grows in height and weight and it is important to keep the parents and guardians updated
on what they should be currently doing to keep their children safe in vehicles. Based on
Pender’s theory, if the benefits and address the potential barriers to car seat safety are
explained to the parents, positive behavior change is more likely (Naserpoor et al., 2018).
Cera and Twiss (2018) performed a quantitative study and literature review to
determine how the role of the nurse practitioner could be expanded and better utilized in
regard to continence care education and prevention strategies. According to Cera and
Twiss (2018), almost “20 million women have experienced urinary incontinence” and
that number is continuing to rise (p. 169). Pelvic floor health is not frequently addressed
and often has a negative stigma in conversation. Even so, poor pelvic floor health can
decrease the quality of life of those women affected. While the current literature focuses
on prevention and promotes addressing the risk factors that can decrease pelvic floor
health, routine education among women is still low. Urinary incontinence education is
not currently included in yearly well visit education. For this reason, it is important to
develop a health promotion model to integrate pelvic floor health education along with an
environment conducive to health promotional learning. The role of the nurse practitioner
could be expanded to better educate the public on this issue. Nola J. Pender’s Health
Promotion Model is used in this study (Cera & Twiss, 2018).
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Cera and Twiss (2018) identified two goals of the literature review. First, the
literature review would assess the practice of prevention and non-surgical treatment in
regard to urinary incontinence currently available along with prevention programs in the
community. The literature review would lead the researchers in determining if the nurse
practitioner’s role is relative for this type of education (Cera & Twiss, 2018).
This literature review study was conducted by searching different databases for
articles related to continence care and pelvic floor health. The researchers utilized
CINAHL, PubMed and Cochrane Databases for their literature review. Cera and Twiss
(2018) included key words related to “urinary incontinence, prevention, pelvic floor
muscle exercises, lifestyle interventions, public health programs, pelvic floor
rehabilitation, behavior modification, community health centers, program development,
fitness center, advanced practice nurse, nurse-led clinic, modifiable risk factors,
adherence, and self-efficacy” (p. 170). Reviews, trials and studies were included from
years 1999-2017. The literature search yielded 849 articles, 473 of which were excluded,
leaving 207 articles. Thirty- nine were used in the review (Cera & Twiss, 2018).
Cera and Twiss (2018) determined that pelvic floor health knowledge is lacking.
The researchers also identified that the nurse practitioner is in the best position to offer
this education to the community. Cera and Twiss (2018) state that the nurse practitioner’s
education is heavily rooted in “screening, evaluating, diagnosing, and treatment” (p. 174).
This idea places the nurse practitioner in the best position to include prevention education
to the general population regarding urinary incontinence. Cera and Twiss (2018)
identified five themes from the review of the selected literature. The first theme was
implantation of health promotion services, which proved that successful health promotion
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models in the community can be successful. The second and third themes were about
increasing the knowledge of women at risk and the fourth and fifth themes were based on
the outcome of increasing knowledge seen in the second and third themes. As knowledge
increases regarding continence care so does quality of life. As a woman's quality of life
increases so does self-efficacy, which in turn encourages women to stay dedicated to the
health promotion ideas. The researchers concluded that Pender’s Health Promotion model
was best for education programs because the participants within a fitness facility, which
the researchers suggested as the best place to implement the education, are usually selfmotivated and lead a healthy lifestyle. These characteristics are imperative when
implementing a new educational program (Cera & Twiss, 2018).
Cera and Twiss (2018) identified a few limitations related to their research study.
The articles included were limited to publications only in English. Also, the research
utilized was only from western medicine and limited to the northern hemisphere. Studies
that included research on the nurse practitioner’s role was also limited, but within the
small number of studies the results were positive in regard to the use of nurse
practitioners to increase urinary incontinence education (Cera & Twiss, 2018).
This study is relevant to the current study because both studies use Pender’s
Health Promotion Model as the theoretical framework. Also, both studies aim to promote
a behavior change. Pender’s Health Promotion Model is commonly used in the medical
field because it explains why patients want to change their behaviors in order to promote
better health for themselves. In order for behavior to change the individual has to be
willing and motivated to make a change. If child restraint education is provided early and
reinforced at each well child visit by the health care team, then the parents and/or
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guardians will be armed with the knowledge to promote a healthier lifestyle for the child
by following the child restraint guidelines (Cera & Twiss, 2018).
Pender and Pender (1980) conducted a study based on illness prevention and
health promotion services provided by nurse practitioners and the prediction of potential
customers. The authors performed a cross-sectional survey on residents of northern
Illinois county. They explored relationships between psychosocial as well as behavioral
characteristics regarding perceived views on use of health promotion services that could
be provided by nurse practitioners. No theoretical framework was identified in this study
(Pender & Pender, 1980).
Pender and Pender identified three purposes of their study. First, to determine the
level of interest in using prevention and health promotion services for direct pay. The
second purpose was to identify the extent to which the study population intended to use
prevention and health promotion services provided by nurse practitioners. Finally, the
third purpose was to identify the linear combination of psychosocial and behavioral
characteristics which best showed an interest, and intent versus non-interest and intent to
use health promotion services provided by a nurse practitioner (Pender & Pender, 1980).
A sample of 388 adults participated in a survey via telephone. Data were
collected between March and May of 1978 in northern Illinois. Participants resided in
households that were randomly selected for the study. Researchers interviewed only one
person in each household. The average age of people surveyed was 42 years. The mean
level of formal education was 13 years. According to job classification, 30% were skilled
laborers, 30% were in sales or did clerical work, and 25% were in professional or
managerial positions. Interviews were conducted via telephone since 96% of households
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had phones. Interviews required approximately 10-15 minutes of the applicant’s time.
Out of 430 households contacted, 388 participated and completed the interview. Ten
independent variables were selected to predict use
of health promotion services provided by nurse practitioners. Dependent variables of the
study were used by asking respondents about potential future use of services for direct
pay offered by nurse practitioners (Pender & Pender, 1980).
Results of the study, in regard to independent variables, demonstrated that 66%
expressed interest in physical examinations for illness prevention. Screening services for
detection of illness had a result of 64% expressing interest. Results remained 40-55% for
remaining factors of interest in rehab and supportive services for chronic illness, periodic
breast examination, instruction on self-examination, counseling services for high-risk
individuals and health education. Regarding counseling for retirement, only 27%
expressed interest. Family and marriage counseling services revealed only 28% interest.
Stress management and relaxation techniques showed an interest of 30%. Lastly,
assistance in preparation for the death of a family member expressed 33% interest. Blood
pressure check was the service received most frequently for prevention and early
detection services at 82%. When surveyed regarding whether they would use a nurse
practitioner for prevention and health promotion, 61% stated they would. The remaining
35% did not want health promotion services provided by a nurse practitioner, and 4%
were undecided (Pender & Pender, 1980).
Pender and Pender (1980) identified the support level of acceptance of nurse
practitioners as high in this study. Strengths of the study show individuals indicated
intent to utilize health promotion and prevention services by nurse practitioners.
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Limitations of the study include lack of actual experience using nurse practitioners by
most respondents. Another limitation would be a small sample of only 388 individuals
participating in the study. The study was also limited to northern Illinois. Pender and
Pender revealed that additional studies need to be conducted to determine the
applicability of these predictor variables to other populations (Pender & Pender, 1980).
This study is relevant to the current study on correct car safety restraint use. The
study proves people have a positive interest in utilizing nurse practitioner services for
health promotion and prevention. We can use Pender’s study to provide prevention of
wrecks with improper car safety restraint use by educating in our clinics during those
critical first visits with parents. It is encouraging that individuals expressed an interest in
using nurse practitioners for health promotion and prevention if covered by health
insurance. Teaching clients during follow up visits, even if it is not over a lengthy period
of time, can positively affect the client’s health (Pender & Pender, 1980).

CHAPTER III
Methodology
The research study was designed to determine the knowledge of guardians
regarding pediatric car seat safety recommendations. The survey provided information
regarding the knowledge of guardians on correct car seat recommendations for children
ages 0-12 years of age. The study was also designed to determine whether HCPs educate
guardians of pediatric patients regarding car seat safety. Lastly, the study was designed to
educate guardians on proper car seat safety. At the completion of the survey, educational
handouts were available for download with the National Highway Traffic Safety
Administration (NHTSA) recommendations on car seat safety practices.
Design of the Study
The student researchers chose a quantitative nonexperimental research design
using a descriptive multiple-choice questionnaire. The questionnaire was developed by
the researchers (see Appendix A). The researchers used the NHTSA as a guideline in
creating the survey. The survey contained three sections of multiple-choice questions.
The first section included five demographic questions. The second section included six
knowledge-based questions. These were used to calculate the knowledge score for the
study to determine the answer to research question number one. The last section included
five questions regarding personal practices and car seat education. These were used to
determine the answer to research question number two.
Setting for the Research Project
Researchers first received IRB approval for implementation of this study in
pediatric and primary care clinics (see Appendix B). Following approval, consent for
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participation was sent to the participating clinics (see Appendix C). The research study
was conducted at pediatric and family practice offices in the rural southeastern region of
the United States. After 6 weeks of implementing the study at the pediatric and primary
care clinics the number of participants was limited. The researchers resubmitted an IRB
application to modify the study to also be implemented online through social media (see
Appendix D). The study was also conducted using the social media platform, Facebook,
to increase the sample size of participants. The family practice offices distributed a paper
with an identification scan code for the participant to willfully decide if they wanted to
participate and take the survey using the scan code (see Appendix E). The survey was
also posted and shared through researchers’ social media platforms. The survey link was
distributed in clinics for a 7-week duration and shared electronically for the last week of
that 7-week duration. The surveys were all web based to decrease the margin of error,
and to ensure accuracy of survey results and numbers. The surveys were password
protected and completely anonymous for the privacy of the participants. After completion
of the survey, the participant received an educational handout showing the NHTSA car
seat recommendations for them to keep as a digital resource (see Appendix F).
Population and Sample
The target population was parents or guardians of all children from birth to 12
years of age. The accessible population was the parents or guardians who received the
questionnaire at pediatric or primary care clinics and online. At the clinic sites, the survey
link was distributed to guardians of children exclusively. The survey was also shared on
social media platforms with instructions explaining the survey was for guardians of
children between ages 0-12 years of age. The second question of the survey did ask if the

50
participant had a child between the ages of 0-12 years old to help ensure the correct
population sample. At the end of the 7-week time frame a total of 604 people had
completed the online survey.
Method of Data Collection
The questionnaires were completed through SurveyMonkey.com after approval
from IRB. After several weeks of the survey being available for the public to complete,
another IRB request was sent in for approval to share the survey through social media
platforms due to lack of responses. The survey was then shared through social media
outlets for the last week of the 7-week participation period. Sharing the survey through
social media greatly increased the number of completed surveys, and thus increased the
amount of data to be analyzed. SurveyMonkey provided the results of the survey and
included various graphs and charts. The online survey was closed for participation at the
end of the 7-week period, and results were automatically calculated through
SurveyMonkey. No incentives were given for the participation in this study.
Method of Data Analysis
After data collection, the SurveyMonkey platform provided the results in the form
of various graphs and charts. The results were also given to a statistician for
interpretation and analysis using SPSS. Demographic data, knowledge-based questions,
and personal practice and education scores were analyzed and compared. Findings from
the study are reported in the following chapter.

CHAPTER IV
Presentation of Findings
The purpose of this study was to determine whether guardians were
knowledgeable of car seat recommendations and whether healthcare providers (HCP)
were educating guardians on these car seat recommendations. The results of this study
can be used by providers to offer patients information on correct car seat safety usage
based on the knowledge level of the participants in the study.
Participant Characteristics
Data for the study were obtained from a convenience sample of guardians via a
questionnaire that was designed by the researchers. Data were first collected by
distributing the questionnaire given to guardians of children aged 0-12 at participating
pediatric and family clinics. Due to limited sample size the questionnaire was later shared
on the researchers’ social media platforms. The survey was available from March to May
of 2021. The study sample included 604 participants. The questionnaire consisted of five
demographic questions, which included age of guardian, age of youngest child, gender of
guardian, race of guardian, and healthcare setting most frequently utilized.
When reviewing demographic data of the study population, guardian age was
assessed first (see Figure 1). Of the 604 participants, 5.3% were 18-24 years old, 43.7%
were 25-31 years old, 44.5% were 32-49 years old, and 6.4% were 50 years or older. The
next question was used to determine the age of the participant’s youngest child (see
Figure 2). The results demonstrated participants’ youngest child’s ages as follows: (a) 011 months old, (24.8%), (b) 12-23 months old (19.8%), (c) 24-35 months old (13%), (d)
36-47 months old (8.9%), (e) 4-6 years old (16%), (f) 7-9 years old (7.9%), and (g) 10-12
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years old (9.2%). Data revealed that 95.5% of participants were female, 5.3% were male,
and 0.1% preferred not to disclose their gender. When evaluating participant race, 0.17%
were American Indian/Alaskan Native, 0.33% were Asian, 14% were African American,
83.9% were Caucasian, 0.33% were Multiracial, 0% were Hispanic, 0.5% states their race
was “other”, and 0.6% preferred not to disclose their race. The last demographic question
asked participants where they most often took their children for healthcare needs.
Findings demonstrated 0.5% visited an emergency room, 13.25% visited a family clinic,
0.5% responded they do not have a health care provider, 0.83% responded with “other”,
81.9% visited a pediatric clinic, and 2.9% visited an urgent care clinic (see Figure 3).
Figure 1

Percentage of Study Population

Age of Participants (Guardians)

Participant (Guardian) age
Note. This figure explores participant age based on percentage of the sample population.
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Figure 2
Age of Participants’ Youngest Child

Note. This is a visual representation of the reported age of participants’ youngest child.
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Figure 3
Basic Healthcare Needs

Note. This figure is a visual representation of the reported location of which participants
take their children for their basic healthcare needs.
Findings
The purpose of this study was to determine whether guardians were
knowledgeable on car seat recommendations and whether healthcare providers (HCP)
were educating guardians on these car seat recommendations. Data were collected from
pediatric clinics and social media where 604 surveys were completed. The car seat
knowledge questionnaire developed by the researchers was used in the study. The
questionnaire was distributed using SurveyMonkey.
Non-Parametric and Parametric Statistical Findings
Once data collection was complete, results were obtained from SurveyMonkey
and then data were transferred to a professional statistician for analysis. The statistician
utilized SPSS 27 to conduct the descriptive analyses and a one sample t-test was utilized
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to compare mean knowledge scores. The statistical results were examined to answer the
two research questions.
Research Question One
Are guardians of pediatric patients knowledgeable of car seat safety
recommendations? Based on the researchers’ operational definition of “knowledgeable”
in chapter one, a minimum score of 70% was considered knowledgeable. Questions
number six through 11 on the questionnaire were used to determine the participants’
knowledge. Findings revealed 203 participants (33.6%) got all knowledge questions
correct, and 235 participants (38.9%) only missed one knowledge question. Additionally,
97 participants (16.1%) missed two questions, scoring 66.67%, while 45 participants
(7.5%) scored 50% by answering three questions correctly. Only 18 participants (3%)
scored 33.33%, five participants (0.8%) scored 16.67%, and one participant (0.2%)
scored 0% (see Figure 4). Of the 604 surveys completed, 438 participants (72.5%) scored
above a 70% on the knowledge section of the questionnaire. To further explore the
participants’ knowledge, a one sample t-test was used to examine whether the mean of
the population was statistically different from a hypothesized value. This test was used to
determine if the mean in this sample differed significantly from the hypothetical mean of
three. The results were statistically significant. Participants in this sample scored higher
on the knowledge section of the questionnaire (M=4.90, SD=1.11) than a hypothetical
situation in which the questions are arbitrarily answered, t(604) = 42.04, p=.0005.
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Figure 4
Percent of Questions Answered Correctly on Knowledge Questions

Note. This is a visual representation of the percent of questions answered correctly on the
knowledge section of the questionnaire.
Research Question Two
Do healthcare providers educate guardians of pediatric patients regarding car seat
safety recommendations? To determine whether healthcare providers educated guardians
of pediatric patients, researchers utilized question 12 from the online questionnaire which
asked, “How often does your child's healthcare provider talk to you about car seat
safety?” Data revealed that 25.8% stated that their healthcare provider never spoke about
car seat recommendations, 32.5% said rarely, 16.4% stated once a year, and only 25.3%
stated that their healthcare provider educated on car seat recommendations every visit.
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Figure 5
How Often Health Care Providers Educate on Car Seat Safety

Note. A visual representation on how frequently healthcare providers educate participants
on car seat safety recommendations as determined by participants’ response to question
12 on the questionnaire.
Additional Findings
During the data collection process, other data of interest were collected.
Participants were asked to select all the places that they use as sources of information
regarding car seat safety recommendations. This particular question allowed participants
to select any answers that applied to them; therefore, most participates selected at least
two answer choices. Each answer choice was evaluated independently. Of the 604
participants 66.89% collected information from the internet, 42.22% received information
from family members/friends, and 78.81% stated that they got their information from car
seat labels/instruction manuals. Only, 11.26% reported obtaining information from their
local health department, and 24.83% responded they get recommendations from the
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hospital. Finally, 45.7% responded that they receive car seat safety information from their
healthcare provider (Figure 6).
Other data of interest included personal practice of guardians. When guardians of
children 0-11months old were asked how their youngest child currently travels in the car,
94% responded with the correct answer of “in a rear facing car seat with harness.” Of
guardians that responded that their youngest child was 12-23 months old, only 77.5%
responded with the correct answer of “in a rear facing car seat with harness.” This
indicates that 16.5% of the participants in this category transitioned their children to a
forward-facing seat before the minimum recommended age of 2 years old. Finally, of the
guardians that answered that their youngest child was 10-12 years old, 39.3% responded
“in the front seat with a seat belt.” Less than half of guardians responded correctly “in the
back seat with a seat belt” at 46.4%. This finding was of interest because current
recommendations advise guardians to secure all children 12 years of age and below in the
backseat of the car.
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Figure 6

Source of Information regarding Car Seat
Safety

Where Participants Receive Information Regarding Car Seat Safety Recommendations

Percentage of Study Population
Note. A visual representation on where participants acquire information regarding car
seat safety recommendations.
Summary
In total, 604 surveys were collected assessing guardians’ knowledge of correct car
seat safety usage, whether their healthcare provider educated them on correct car seat
recommendations and how often that education occurs, and on their personal car seat
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practices for their children. The research study revealed that 72.5% of guardians were
knowledgeable regarding the correct usage of car seats according to the researchers’
operational definition of knowledgeable. Data analysis also revealed that over half
(58.3%) of participants stated that their healthcare provider either never or rarely
educates on correct car seat recommendations. The age groups of 12-23 months and 1012 years were the highest percentage of error related to personal practice versus correct
recommendations.

CHAPTER V
Conclusions, Implications and Recommendations
A non-experimental descriptive study was conducted to evaluate the knowledge
of guardians regarding pediatric car seat safety. This study further evaluated the
education practices of the participants’ healthcare providers as well as the participants’
personal practices regarding car seat safety. Convenience sampling was used to obtain a
sample of 604 participants. Results were evaluated, revealing that 72.5% of participants
were considered knowledgeable based on the pre-determined definition of
knowledgeable. This chapter will further explore the conclusions, implications, and
recommendations from these findings.
Summary of the Investigation
Several interesting results emerged from data analysis. The motivation of the
current research study was to determine whether guardians were knowledgeable on car
seat recommendations and whether healthcare providers (HCP) were educating guardians
on these car seat recommendations. The predetermined operational definition of
“knowledgeable”, as defined by the researchers, was indicated as scoring a 70% or above
on the knowledge section of the questionnaire. In order to score above a 70% on the
knowledge section participants had to answer five out of six knowledge-based questions
correctly, which was a score of 83.33%. A score below five out of six questions (83.33%)
was considered unknowledgeable as a score of four out of six scored 66.67%. According
to the personal practice question, “How often does your healthcare provider talk to you
about car seat safety”, respondents answered that 25.3% were educated at every visit and
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16.4% stated they were educated once a year. Sadly, 25.8% selected that they were never
educated and 32.4% responded that they were rarely educated.
Interpretation of Findings with Conclusions
Research Question One
Are guardians of pediatric patients knowledgeable of car seat safety
recommendations? Data analysis of research question one revealed that guardians of
pediatric patients were knowledgeable of car seat safety recommendations. Out of 604
participants, 438 (72.5%) scored an 83.33% or above on the knowledge section of the
questionnaire. This reflects that the majority of guardians were knowledgeable of
pediatric car seat safety recommendations based on the researchers’ definition of
knowledgeable in chapter one of this current research study. The survey ended with
participants being asked about personal practice regarding their own car seat use. Of the
participants with children ages 0-11 months, 94% answered correctly by selecting “in a
rear facing car seat with harness.” As the child’s age increased to 12-23 months old
participants' personal practices did not align with the overall knowledge. Of the
participants with children ages 12-23 months, only 77.5% responded with the correct
answer. According to the National Highway Traffic Safety Administration (NHTSA)
recommendations, all children 12-23 months old should still be in a rear facing car seat
with harness. Also, according to the NHTSA no child should be in the front seat of a
motor vehicle until the child is 13 years old. Of the participants with children 10-12 years
old, 39.3% selected that their child travels in the front seat of the car with a seat belt. This
demonstrates that while 72.5% of participants are knowledgeable, that knowledge does
not always translate to personal practice.
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Research Question Two
Do healthcare providers educate guardians of pediatric patients regarding car seat
safety recommendations? Question number 12 was used to determine whether healthcare
providers were providing education on correct car seat safety use. Of the 604 participants,
25.8% responded that their healthcare provider never educates on car seat safety, and
32.4% responded that their healthcare provider rarely educates on car seat safety.
Additionally, 16.4% of participants responded that their healthcare provider educated
them once a year, and 25.3% responded that their healthcare provider educated at every
visit. This data reveals that less than half (41.7%) of participants are educated on a yearly
basis or more often by their healthcare provider.
Limitations
Data were collected using 604 online questionnaires. The questionnaires were
developed by the researchers based on NHTSA guidelines. This questionnaire had not
been previously utilized; therefore, it only had face validity. The questionnaire was
administered via a link to SurveyMonkey and was not proctored. Therefore, it was
assumed that the population used the honor code and did not seek assistance when
completing the survey. Due to the limited responses when the survey link was handed out
in clinics, the survey link was also shared through the researchers’ personal social media
platforms. Therefore, another limitation of this study was that respondents were limited to
those that have a social media platform. The predominant population that completed the
survey can be assumed to be similar to the researchers since the social media platforms
that the survey link was shared through were private accounts. Four out of the five
researchers of this study are Caucasian/White, and 83.9% of respondents were
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Caucasian/white. Thus, it can be concluded that participants of this study lacked the
diversity necessary to be representative of the target population. Another limitation is that
all of the researchers who shared the survey on their social media platforms hold bachelor
level degrees, and therefore are labeled as educated individuals. Since the survey revealed
that participants were knowledgeable about correct car seat safety usage, it may be
interpreted those respondents are educated as well. Unfortunately, the education level of
participants was not included in the demographic information collected in this study. In
summary, the greatest study limitation was the fact that convenience sampling was
utilized; therefore, the study population cannot be considered representative of the target
population.
Implications and Recommendations
While exploring the results of this study, the researchers were able to determine
improvements needed for future research, should this study be repeated. Researchers also
explored opportunities for nurse practitioners to improve their clinical practice by more
thoroughly and frequently educating guardians regarding car seat safety
recommendations. Quality improvement opportunities in nursing education were also
explored.
Nursing Research
Based on the findings of the study, discussions for future study is recommended.
Due to the restricted population discussed in limitations, there is recommendation for
further study with a more diverse population. A more diverse population may be a more
accurate representation of the target population. Also, researchers would recommend
including more survey questions that correlate demographics and personal practice. This
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would result in a better understanding of participant compliance with current
recommendations. For example, some of the recommendations are based on child weight
and height; therefore, compliance with recommendations could not be evaluated in that
group due to the researchers not including child weight and height in the demographic
section of the study. Also, incorporating more knowledge-based questions would give a
better understanding of participants’ true understanding of car seat recommendations.
Using the current study’s knowledge questions and the researchers’ definition of
“knowledgeable” participants could only miss one of the knowledge questions or their
score would drop below the “knowledgeable” range. By including more knowledgebased questions and/or adjusting the minimum score required to be considered
knowledgeable a better understanding of true knowledge level could be achieved.
Advanced Nursing Practice
Healthcare providers have the advantage and responsibility to take an aggressive
approach toward educating guardians about the correct usage of car seats. Based on the
data collected from this research study, there is a need for providers to further educate the
guardians of their pediatric patients. As previously discussed, 634 children that were 12
years old and younger were killed in traffic crashes during 2018. One-third of children
that are killed in car accidents are not restrained properly in the vehicle. Improper car seat
use in infants and toddlers results from a lack of knowledge from guardians regarding car
seat safety usage. Therefore, education from providers is vital to the health and safety of
all children. When participants in this study completed and submitted the questionnaire, a
digital copy of the NHTSA guidelines were made available to them. Researchers would
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recommend utilizing a simple visual aide such as this when educating guardians of
pediatric patients at every wellness visit (see appendix F).
Nurse Practitioner Education
This study indicated that 27.5% lacked knowledge regarding car seat safety and
over half of the study population report being rarely or never educated by their healthcare
provided. The researchers recommend incorporating car seat safety education in the
curriculum of all nurse practitioner programs if not previously included. It is also
recommended that nurse practitioner students be informed of statistics related to car seat
safety and the importance of properly educating all guardians of pediatric patients at
every wellness visit, and more often when necessary. Patient education is a vital
component of the nurse practitioner’s role in patient care. Improving education for this
study population could improve the safety of pediatric patients.
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APPENDIX A
Car Seat Knowledge Questionnaire
We are MSN students at Mississippi University for Women, and this questionnaire aids
us in our graduate research. By completing and submitting this survey, you are agreeing
to participate in our research study. This questionnaire is intended for parents and
guardians of children ages 0-12 years. Please do not take this survey if you are under the
age of 18 and if you are not a parent or guardian of a child age 0-12 years. This
questionnaire is voluntary, and all answers will be kept confidential. This questionnaire is
part of an anonymous study. Please do not provide your name or any other identifiers.
You may withdraw from the study at any time until the questionnaire is submitted. After
the questionnaire is submitted your answers cannot be retracted.
DEMOGRAPHICS:
1. What is your age (parent/guardian)?

2.

o

18-24 years old

o

25-31 years old

o

32-49 years old

o

50 years or older

What is the age of your youngest child (for whom you are the parent or
guardian)?
o

0-11 months old

o

1 year old (12- 23 months)

o

2 years old (24-35 months)

o

3 years old (36-47 months)
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3.

4.

5.

o

4-6 years old

o

7-9 years old

o

10-12 years or older

What is your gender (parent/guardian)?
o

Female

o

Male

o

Other

o

Prefer not to say

What is your race (parent/guardian)?
o

American Indian/Alaskan Native

o

Asian

o

African American

o

Caucasian/White

o

Multiracial

o

Hispanic

o

Other

o

Prefer not to say

Where do you most often take your child for their basic healthcare needs?
o

Pediatric clinic

o

Urgent care clinic

o

Emergency room

o

Family clinic

o

Other
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o

My child does not have a healthcare provider

KNOWLEDGE:
6.

7.

What is the safest car seat for a newborn?
•

Rear facing seat with harness

•

Rear facing seat with lap belt/seat belt

•

Forward facing seat with harness

•

Forward facing seat with lap belt/seat belt

When can a child start using a forward-facing car seat with a harness?
•

When they are at least 6 months old and able to support their head well

•

When they are at least 1 year old

•

When they are at least 2 years or until they reach the highest weight
allowed by the rear facing seat manufacturer

•

8.

When they turn 1 year old and weigh at least 20 pounds

When can a child start using a booster seat with a standard seat belt?
•

When their height and weight exceed the limit for their forward-facing car
seat with harness

•

When they are at least 2-3 years old.

•

When the child reaches 30 pounds

•

When they are 1-2 years old as long as they leave the seat belt positioned
correctly

9.

When can a child start to use a standard seat belt only?
•

When they turn 5 years old
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•

When they are 4 foot 9 inches tall and large enough for the vehicle seat
belt to fit them correctly

10.

•

When they turn 6 years old and can buckle the belt without help

•

When they reach 40 pounds

When can a child start sitting in the front passenger seat of the car using a
standard seat belt?

11.

•

When they turn 10 years old

•

When they turn 13 years old

•

When they ask to move to the front

•

When they weigh at least 60 lbs

When would it be ok for your child to ride without the correct seat or seat belt?
•

When a family member without the correct seat picks them up

•

When riding with a friend

•

Only when on “back roads” and not on any major highways

•

Never

PERSONAL PRACTICES AND EDUCATION:
12.

13.

How often does your child’s healthcare provider talk to you about car seat safety?
•

Every visit

•

Once a year

•

Rarely

•

Never

Where do you get information about car seat safety? (PLEASE SELECT ALL
THAT APPLY, YOU MAY SELECT MORE THAN ONE)
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14.

15.

•

Family members

•

Internet

•

Fire Department

•

Health Department

•

Hospital

•

Healthcare provider clinic (nurse practitioner/doctor)

•

Magazines or books

•

Car seat labels/instruction manuals

•

Other

How does your youngest child currently travel in the car?
•

In a rear facing car seat with harness

•

In a forward facing car seat with harness

•

In a booster seat with lap belt/seat belt

•

In the back seat with a seat belt

•

In the front seat with a seat belt

•

My child does not use a car seat or seat belt

•

Other

When you brought your newborn infant home from the hospital, did you feel
confident in your car seat safety knowledge?

16.

•

Yes

•

No

•

N/A - I was not the guardian when my child was an infant

Do you think your child’s car seat or booster seat is installed correctly?
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•

Yes

•

No

•

N/A – My child is no longer in a car seat or booster seat.
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APPENDIX B
IRB Approval

March 11, 2021
Dr. Beth Turner
lbturner@muw.edu
Dear Dr. Turner:
I am pleased to inform you that the members of the Institutional Review Board (IRB) have
reviewed the following proposed research and have approved it as submitted:
Name of Study:
Research Faculty/Advisor:
Investigators:

Parental knowledge of pediatric car seat safety
recommendations
Laura Beth Turner
MSN Research Group

I wish you much success in your research.
Sincerely,

Scott Tollison, Ph.D.
Provost and Vice President for Academic Affairs
ST/tc
pc: Irene Pintado, Institutional Review Board Chairman
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APPENDIX C
Letter of Consent
February 1, 2021
Mississippi University for Women
1100-College Street
Columbus, Mississippi 39701
SUBJECT: Permission to participate in a research project
We are graduate students in the family nurse practitioner program at Mississippi
University for Women in Columbus, Mississippi. As a program requirement, we are
conducting a voluntary, anonymous survey to evaluate guardians, over the age of 18, on
their knowledge of car seat recommendations and their personal practices of car seat
usage with their children. The students that are participating in this project are Stephanie
Edwards, Erica Elkin, Danley Herring, Maggie Hyer and Joni Stewart.
Your participation will involve granting us the privilege of having your
receptionist distribute a flyer with the QR code to our SurveyMonkey questionnaire to
each parent/guardian over the age of 18 who qualifies for the survey. To qualify, they
must have at least one child between the ages of 0-12 years old. The lead investigator’s
and Beth Turner’s contact information has been provided at the end of the participant’s
informative letter. The survey is anonymous, and the participants' information and
responses cannot be traced. After scanning the provided QR code on their smartphone or
device they will be directed to our questionnaire powered by SurveyMonkey. Prior to
beginning the survey, a brief description of the survey and a statement of consent is
presented to the participant. By clicking submit after completion the survey the
participant is providing consent of participation to our research study. Once the survey is
submitted on SurveyMonkey, the participant can no longer retract participation. The five
researchers and the research committee chair are the only ones allowed to access the
results of the survey. The identity of the clinic will not be disclosed in any manuscripts or
presentations.
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If you require any information about this study, or would like to speak to one of
the researchers, please call Stephanie Edwards (662) 571-3171, Erica Elkin (662) 4350353, Danley Herring (601) 316-3906, Maggie Hyer (601) 966-0414 or Joni Stewart
(662) 803-0681. You may also contact the chair of our research committee, Beth Turner,
DNP, FNP-BC at (205) 712-0082. In addition, you may withdraw your consent and
participation in this study at any time by contacting one of us or the chair of our research
committee.
Sincerely,
Stephanie Edwards, RN, BSN, FNP Graduate Student
Erica Elkin, RN, BSN, FNP Graduate Student
Danley Herring, RN, BSN, FNP Graduate Student
Maggie Hyer, RN, BSN, FNP Graduate Student
Joni Stewart, RN, BSN, FNP Graduate Student

I have read the above letter of consent and agree to the utilization of this clinic for the
above-mentioned research project. I also understand that the results of the study will be
made available to me at the project’s end.
________________________________________________________________________
Name, Title, Signature, Date
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APPENDIX D
IRB Approval #2

Margaret Hyer <mhyer@myapps.muw.edu>

Fw: Turner Group IRB Revision
2 messages
Laura B Turner <lbturner@muw.edu>
To: Margaret Hyer <mhyer@myapps.muw.edu>

Mon, Jun 7, 2021 at 4:17 PM

From: Irene Pintado <itpintado@muw.edu>
Sent: Tuesday, April 20, 2021 6:15 PM
To: Laura B Turner <lbturner@muw.edu>
Cc: Patricia Caston <plcaston@muw.edu>
Subject: Re: Turner Group IRB Revision

Hi Beth,
I have sent the information to the provost's office, so that they can have the updated protocol in their files.
The changes have been approved, and you can proceed with the research as described.
Irene
From: Laura B Turner <lbturner@muw.edu>
Sent: Sunday, April 18, 2021 11:07 PM
To: Irene Pintado <itpintado@muw.edu>
Subject: Re: Turner Group IRB Revision
Hi Dr. Pintado,
I hope you’re doing well. I was checking on the small revision my group added to their IRB application. Please let me know if you need
any further information from them. Thanks again for your help!
Beth
Sent from my iPhone
On Apr 6, 2021, at 6:05 PM, Laura B Turner <lbturner@muw.edu> wrote:
Hi Dr. Pintado,
Attached is the revision to my MSN group’s IRB application to include social media platforms for additional data
collection. Please let me know if you need any additional information. Thank you for talking with me yesterday and for
your assistance.
Beth
L. Beth Turner, DNP, FNP-BC
Assistant Professor of Nursing
Mississippi University for Women
Sent from my iPhone
Begin forwarded message:
From: Margaret Hyer <mhyer@myapps.muw.edu>
Date: April 6, 2021 at 5:21:02 PM CDT
To: Laura B Turner <lbturner@muw.edu>
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APPENDIX E
Dear Parent or Guardian,
We are nurse practitioner students at Mississippi University for Women, and we are
asking for your participation in our research study about car seat safety. It should only
take a few minutes of your time. The questionnaire is completely anonymous, and can be
taken on your phone by scanning the QR code below. We will also provide you with a
digital link to current car seat safety recommendations once you finish the questionnaire.
Your participation does not affect your care at this clinic in any way. The results of the
questionnaire will simply be used to improve patient education regarding car seat safety.
No identifying information will be obtained. You need to be at least 18 years of age and
the parent or guardian of a child age birth to 12 years old. Thank you for participating in
our study.
Please scan the QR code below with your smartphone camera to take the survey!
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APPENDIX F
NHTSA Car Seat Recommendations
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